INTRODUCTION
In 1975, the notion of chaos in the sense of Li and Yorke was introduced [9] . An equivalent and simpler formulation of this concept has been given in [8] .
DEFINITION: Let I denote a compact real interval and let / : I -> / be a continuous function. Suppose that there exist 8^0
and S C I with at least two elements such that for any x, y £ S, x ^ y, and any periodic point p of / : 
n->oo
(Here f n is the nth iterate of / and a point p £ I is said to be periodic if there exists a positive integer r such that f r (p) = p; the least integer satisfying this property is called the period of p.) Then / is said to be chaotic in the sense of Li and Yorke and 5 is called a scrambled set of / , or (when 6 > 0) a 6-scrambled set.
It can be proved (see for example [6] ) that any function possessing a periodic point with period ^ 2 n , n = 0, 1, 2, ... is chaotic in the sense of Li and Yorke. On the other hand, recall Sarkovskii's Theorem [16] : Let I be a compact real interval, f: I -* I a continuous function and order the positive integers as follows: 3 < C 5 < t c 7 . . . <gC2-3<C 2 -5 < 2 -7 < C ... < 2 2 -3 < 2 2 -5 < 2 2 -7 < ... «C ... < 2 n < ... < 2 3 < 2 2 < C
<C 1. Then if f has a periodic point of period r, it also has a periodic point of period
a for any r <C a. A function with no periodic points of period not a power of 2 (or equivalently with zero topological entropy; see [1] for definition of topological entropy and [3, 11] for equivalence) can be chaotic or not [15] .
A rather natural question about chaotic functions is whether this chaos can be "physically" observed. For example (see [5, p.119 An obvious way to get large chaos is to construct scrambled sets of positive Lebesgue measure; in fact in the last few years a number of examples with functions having a scrambled set of positive measure [7, 14] or even full measure [4, 12] have been published. Nevertheless, they all are strongly non-differentiable. In [14] the problem of finding differentiate functions with a finite number of pieces of monotonicity and generating a scrambled set of positive measure remained open. The aim of this paper is to give examples of weakly unimodal C°° maps (see below) with scrambled sets of positive measure; in fact it is possible to obtain such functions with zero topological entropy. (In [6] it is stated that the function from [14] can be modified to make it of class C 1 , but no proof is given. Moreover, that map has positive topological entropy and is not piecewise monotone.)
Given With respect to.the notation, given I, J compact real intervals if>(I; J) -respectively i(>(I; J) -will denote the increasing bijective linear function -respectively decreasing -mapping I onto J. Lebesgue measure will be represented by A.
2. SOME AUXILIARY C°° FUNCTIONS Some C°° functions that will be useful later are given in this section. If we take oo = min{a, b/(ue)} and 6 0 = ctoue, obviously 0 < ag ^ a, 0 < 6o ^ 6-Now it is sufficient to define for any Take ao = a + po, ^o = 6 -p i , Co = c + go > do = d -gi, define y> = <p(bo -ao; do -Co) and now construct
Using Lemmas 1 and 2 it is easy to check that <j> is the desired function (take / for any n ^ 1.
With this it is easy to verify (i) and (ii). D
We will now introduce some special admissible functions of class C°°. So let o,--1/2*, bi = 1 -3/2*, c,-= 1 -1/2*" 1 , di = 1 -1/2* for any i > 3. Also, take o* = a , / 3 , PROOF: The arguments are similar to those made in Sections 4 and 5 from [17] . For this purpose our Lemmas 6 and 7 are also needed. D
PROOF OF THE THEOREM
In this last section we shall check that / in Lemma 10 is a weakly unimodal C°°f unction and 5 is a ^-scrambled set of / for a suitable 6 > 0. With this, the reasoning is complete. [12] LEMMA 1 1 . / is a weakly unhnodal {unction. From (12) and (13) (14) f-^/A = 4{A; E), f2i~3 /B -rj>{B, F).
Since A(/^) -> 0 and i -* oo, it is easy to check that for any x ^ y points of 5,
Finally from (11)- (14) (6) and (7) 1
x -7
Since /(2) = f(y) for any x £ [7, y\, it is clear that .0/(7) exists and that it is equal to zero. Now suppose that D k f(-y) exists for a certain positive integer k. Obviously, D * / ( 7 ) -0. Applying (6), (7), (8), (9) and Lemmas 8 and 9 we have that for any
